Introduction: Femoral bicondylar angle has immense importance from anatomical and clinical (forensic and anthropometric) point of view and is the characteristic feature of bipedal gait in humans. It is the angle between axis of femoral shaft and a line perpendicular to its transcondylar axis. The study was carried out to assess bicondylar angle and its relationship with femur length and neck length. Methods: Bicondylar angle, length, and neck length of available dry human femurs of unknown sex and age were measured using osteometric board and vernier caliper. Bicondylar angle between two sides were compared. Similarly, relation between the angle and femoral length and length of femoral neck was studied. Result: Bicondylar angle on right side was 8.65° (SD = 2.03) and on left side was 9.35° (SD = 2.05) and the different was not statistically significant (p = 0.08). On both sides, no significant correlation was found between bicondylar angle with femoral length and length of femoral neck. Conclusion: Mean bicondylar angle of right femur was 8.65° and that of left was 9.35° and the difference was not statistically significant. There was no significant relation between the angle and other two parameters.
INTRODUCTION:
Femoral bicondylar angle is defined as the angle between femoral shaft axis and a line perpendicular to the infracondylar plane. Modern human skeleton has many key traits for bipedal locomotion and bicondylar angle is one of them. [1] Ontogenetically, bicondylar angle forms when the femur grows in early childhood. At birth, the shaft axis of femur is perpendicular to the methaphyseal growth plate. The angle is formed when the child first starts to walk and reaches a stable value of eight to ten degrees by the age of eight years. [2] Bicondylar angle does not form in bedridden children (neuromuscular disorders, paraplegic) who cannot walk in early stage of childhood. [3] In contrast, quadrupedal apes have small bicondylar angles. [4] Bicondylar angle unambiguously implies bipedalism so a fossil femur is sufficient for paleoanthropologist to determine the human lineage. Besides, determining bicondylar angle is useful for both the anatomist as well as orthopedic surgeons for their clinical practices.
This study aims to determine femoral bicondylar angle and observe any variation on right and left side, and also to assess its relation with length of femur and length of neck of femur available at Anatomy Department.
METHODS:
A cross-sectional study was carried out in all dry adult human femurs available in the Department of Anatomy, Institute of Medicine, Kathmandu. Fully ossified bones irrespective of age, sex, and races were included. Bones with gross asymmetry or deformity were rejected.
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Measurement of bicondylar angle:
We adopted the method formulated by Heiple KG. et al. and shown in Figure 1A and Figure 1B . [4] The femur was placed with posterior aspect of femoral condyles and greater trochanter touching the horizontal surface on an osteometric board, on which a paper sheet was fixed. The inferior margin of both the condyles was placed against the vertical surface of the osteometric board (line Z). Infracondylar plane was taken as plane of the vertical plate and a horizontal line was drawn on the paper. At a level of about one-fourth of the standard maximum length of femur from its distal end, two points were marked on the paper, using verniercaliper (point X). Similarly two other points were marked on the paper showing maximum diameter of shaft just below the lesser trochanter (point Y). The axis of shaft was obtained by a line joining the middle points of diameters at points X and Y, and was prolonged to meet the infracondylar plane represented by horizontal line Z. The angle between the axis of shaft and the perpendicular line to the infracondylar plane denotes the bicondylar angle.
Measurement of femoral neck length:
It was measured as distance between inferior region of base of femoral head and lower end of intertrochanteric line with the help of Vernier caliper as shown in Figure 2 . [5] Data Analysis:
Data were entered in SPSS (Statistical package for Social studies) software, version 16. Descriptive statistic was presented as frequency, mean, and standard deviation. Independent sample t-test was used to compare mean bicondylar angle between right and left femur. Pearson correlation was used to determine relationship between bicondylar angle and other femur dimensions (length and neck length). P value less than 0.05 was considered significant.
RESULTS:
A total of 102 dry adult human femur were available for the study. There were 51 (50%) right femur and 51 (50%) left femur. The morphometric parameters of dry femurs (maximum, minimum, mean and standard deviation) are presented in Table  1 . The difference of bicondylar angle of two sides was not statistically significant (t = -1.75, df = 100, p = 0.08).
Pearson correlations were measured to determine the relationship among bicondylar angle and femoral dimensions (Fig 3A, Fig 3B, Fig 3C,  Fig 3D) . None of the parameters were statistically significantly correlated as shown in Table 2 . Fig 1A, 
DISCUSSION:
We conducted this study to determine femoral bicondylar angle and observe any variation on right and left side, and also to assess its relation with femur dimensions. We found that right bicondylar angle was higher than left but the difference was not statistically significant (p = 0.08). There were no significant relationships between bicondylar angle with other femur dimensions (length and neck length).
3A 3B
3C 3D Various studies had been carried out on assessment of femoral bicondylar angle and its correlation with various femoral dimensions. Table  3 shows the comparison of mean bicondylar angle of present study with other studies.
Mean bicondylar angle of left femur was found to be slightly higher than that of right side in most of the studies. Similar was the case in our study with mean bicondylar angle on left femur 9.35°, slightly higher than that of right femur 8.65°. But the side difference of bicondylar angle was not proved to be statistically significant in any of the study. [6, 7, 8, 9, 10, 11] Pandya et al., Ukoha et al., and Jyothi et al. found the bicondylar angle to be statistically higher in female compared to that of male on both sides which they believed to be because of wider pelvis in female. [6, 8, 10] Whereas, the studies carried by Mahajan et al., Sharma et al., and Biswas et al. did not find the gender difference of bicondylar angle. [7, 9, 11] Jyothi et al. found bicondylar angle to have strong negative correlation with femur length hypothesizing that larger the bicondylar angle, lesser will be the femoral length. [10] Likewise, in this study bicondylar angle of left femur was negatively correlated with the femur length and femoral neck length although the finding was not statistically significant.
Although this study comply with other studies on having greater but not significant bicondylar angle in left femur compared to right, further research has to be undertaken on larger sample size, different race, regions, age, and sex. With further workup, bicondylar angle may be developed as a tool for sex determination. 
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